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Data Science Life Cycle
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Hi storicall

Real-time reaction Thorough Analysis
A Humans in the loop A Manual rigor
A Fast & loose hand A Exhaustive exploration

calculatio_n A Human-time limited
A Opportunity cost
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Data Science Life Cycle
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0 Quick Analysis QUiCk-LOOk
A Quick Calibration
A Quick OC products enable
A Quick Analysis earlier reaction
A Quick Knowledge

o Annotate )

o Advise / React Advisory systems

0 Repeat direct focus

Courtesy Dr. Lukas Mandrake, JPL



Data Science Technology
Spectrum

Real-world systems often combine several techniques

Supervised
ML

OpENIEXplanation:

Machine Learning

Expert Knowledge in Data + Labels Expert Knowledge in Model Details
MOdel (mOStly) determlned by D + L Courtesy Dr. Lukas Mandrake, JPL Da.ta. I’eflneS mOdeI pal’ametel‘s



What is Machine Learning?

Algorithms that inductively self-assemble
from examples.

= ’ A Interpretable as required
R A Fixed code (V&V ready)
. A Not ever-learning (mostly)

A EASILY UPDATED

Expert Examples < S
(‘e.g. Estimates 1-10 of '

attractiveness of picture )

Functional System

Training Data

( Encompasses domain of
responsibility ) @

Strength:
Dondot specify rules Donot
explain Ahowo

Machine Learning simplifies & systematizes the building and
updating of Autonomy / Advisory systems
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When to Use ML / Autonomy?
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ML | Expert Replacement
A Eliminates drudgery

A Operates impossibly fast

A Focuses experts on interesting cases

A Enables larger human feats

Data Science asks: nAaWould you I i ke
Yt he experts or x6 the output wit



Low Earth Orbit Examples




